. We examined the dynamics of this compartmain [27, 28] . We present evidence that the BAR and PX domains, through coincidence detection, target SNX1 to ment by imaging GFP-SNX1-expressing HeLa cells live over a 5 min period (Figure 1) . In all cells examined, we a microdomain of the early endosome defined by high membrane curvature and the presence of 3-phosphoobserved GFP-SNX1-decorated tubules exiting GFP-SNX1-labeled compartments in budding processes susinositides. We show that the BAR domain endows SNX1 with an ability to tubulate membranes in-vitro, and drive tained over periods of seconds. (Figure 1 ). Although we regularly observed fusion of SNX1-positive vesicles, we the formation of tubular carriers from the endosomal compartment in-vivo. Finally, by using RNA interference failed to detect the fusion of SNX1-decorated tubules with SNX1-decorated vesicles, indicating that tubulation (RNAi), we establish that SNX1 does not function in EGF or transferrin receptor sorting; rather it specifically of SNX1 occurs vectorially, the direction being out of the endosome. perturbs endosome-to-TGN transport of the CI-MPR.
To examine the sorting of endogenous receptors within the SNX1-labeled endosome, we examined fluorescent ligand trafficking by using dual-wavelength, livecell confocal microscopy. To follow lysosomal trafficking of the EGF receptor, we stimulated serum-starved HeLa cells expressing low levels of GFP-SNX1 with Texas Red-labeled EGF (TxR-EGF). After 20 min of stimulation, TxR-EGF reached vesicular elements of the GFP-SNX1-labeled early endosome (Figure 2A) . In all cells imaged, we did not observe detectable trafficking of TxR-EGF along GFP-SNX1-decorated tubules. Interestingly, we did observe the retention of TxR-EGF within the body of the endosome while GFP-SNX1 labeled membrane tubules exited this organelle (Figure 2A and Movie 1 in the Supplemental Data available with this article online).
Given the tubular nature of the SNX1-positive compartment, we examined the sorting of recycling cargo. We incubated serum-starved HeLa cells expressing low levels of GFP-SNX1 with Alexa Figure 4D ). This ef-( Figure 5C ). Such data demonstrate that endogenous fect was concentration dependent; at low concentra-SNX1 plays no role in the sorting of the EGF receptor-a tions, a few "pan-handle" buds on liposomes were obconclusion that supports recent data from Gullapalli et served, whereas at higher concentrations, these buds al., 2004 [31] . Given that a population of GFP-SNX1-and longer tubules were more common. for association with the early endosome [19, 20] . The reliant upon ectopic expression, we find that endogenous SNX1 plays no detectable role in the internalizadata presented here establish that for efficient membrane association, SNX1 also requires a functional BAR tion, recycling, or degradation of receptors for transferrin or EGF; in the case of the latter receptor, our domain. We propose that the targeting of SNX1 to endosomal tubules is mediated by coincidence detection. detailed kinetic analysis supports and extends the conclusions drawn by Gullapalli et al., 2004 [31] . Although a number of proteins associate with endosomes through binding 3-phosphoinositides, SNX1 is The proposed roles for SNX1 generated through either overexpression or suppression are clearly contradicpreferentially enriched within an endosomal microdomain defined by two parameters: the presence of tory. We feel that given the extensive tubulation of the endosomal network, observed upon overexpression of 3-phosphoinositides and high membrane curvature.
To define the functional consequence of SNX1's asso-SNX1, a likely explanation for this discrepancy is that overexpression of SNX1 perturbs global transport and ciation with such a microdomain, we employed RNAi to suppress SNX1 expression. In contrast to other studies sorting of endosomal cargo and, therefore, has the effect conveys an ability for SNX1 to form oligomers, that the 
